There have been many new developments in neural network (NN) research, and many new applications have been studied. The classification of remotely sensed multispectral data using classical statistical methods has been worked on for several decades. Among the multispectral data, we concentrate on the LAND-SAT-5 Thematic Mapper (TM) image data which has been available since 1984. Using the classical maximum likelihood approach, a category is modeled as a multivariate normal distribution; however, the distribution for LANDSAT images is unknown. It is well known that NN approaches have the ability to classify without assuming a distribution. We apply the NN approach to the classification of LANDSAT TM images in order to take the spatial and spectral information into consideration, and we investigate the utility of this approach for classification. We confirmed that the NN approach behaves similar to human perceived classification.
Introduction
The multispectral scanner has been available since the late 1960's. The classification of remotely sensed multispectral image data using classical statistical methods has been studied for several decades4),5). The approaches can be broadly classified into supervised classification and unsupervised classification. In this paper, we concentrate on the supervised classification of LANDSAT image data.
With the classical maximum likelihood approach, each category is modeled as a multivariate normal distribution; however, the distribution for LAND-SAT images is unknown. There have been many recent developments in neural network (NN) research, and many new applications have been studied6),7),9). NN approaches have the ability to classify without assuming a distribution.
We apply the NN approach to the classification of LAND-SAT-5 Thematic Mapper (TM) images and investigate the utility of the NN approach for classification. In regard to the classification problem of LANDSAT images using NN approaches, some research has appeared in supervised classification1), 8) and unsupervised classification2). Benediktsson1) has shown a pixel classification method from the gray coded input of vectors. McClellan8) described also the pixel classification from spectral band information to the color space as output data. However, these supervised approaches use only spectral information and take no spatial information into consideration. In general, it is important for the image classification to take this information into consideration. Our purpose is to combine the spectral and spatial information effectively.
In this paper, we investigate how a NN approach works on the classification of LANDSAT TM images. From our results, we confirmed that this neural network approach behaves similar to human perceived classification. Section 2 describes a NN model for LANDSAT TM images, and Section 3 shows the behavior of the NN model for learning and classification. Conclusions and further problems are stated at the end. Table 110 ). Six of these are in the visible and near infrared portions of the spectrum. The other one, band 6, is sensed radiative emissions from heated objects. The spatial resolution is about 30m/pixel except for band 6 which is 120m/pixel. (1) NN approach Table  3 The classification results Fig. 4 The results for the whole image 
Conclusion
In this paper, we have presented how an NN approach works as a classifier of LANDSAT TM images. We applied the NN approach to the classification in order to take the spatial and spectral information into consideration and we investigate the utility of the NN approach as a classifier.
From our results, we confirmed that the NN approach behaves similar to the human perceived classification. Further problems to be solved are as follows.
(i) to expand the number of categories, (ii) to incorporate texture information, shapes, distribution densities and directions in the image, etc.
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